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Casing for an electronic device 

5 

The present invention relates to a casing for an electronic device, composed of a 
heat-resistant thermoplastic with halogen-free flame retardemcy, and to the use of 
the plastic for producing these casings by injection molding. 

1 0 Leirge-surface-area casings for electronic devices are generally produced nowadays 
from thermoplastics. A particular factor to be considered in the case of these 
electronic devices in which a screen is present, e.g. televisions, video monitors, or 
computer monitors, is that large amounts of heat are emitted by the electronic 
components, and that the housing can therefore become extremely hot. 

15 

For reasons of product safety, flame retardants are in some cases added to the 
thermoplastics in order to prevent fire, or delay the spread of fire, in the event of 
malfunctioning of the device or exposure to external heat, from a buming candle, 
for example. However, many of these flame retardants are halogenated and 
20 therefore themselves create an additional risk, because the use of these chemicals 
gives rise to toxicological concerns. For this reason, use has for some time also 
been made of thermoplastics with halogen-free flame retardancy, e.g. polyblends 
comprised of polyphenylene ether and impact-resistant polystyrene (PPE/HIPS), or 
polycarbonate/acrylonitrile-butadiene-styrene (PC/ABS). 

25 

However, these materials have a number of disadvantages during the production of 
the casings and during use of the finished devices. For example, firstly relatively 
long cycle times are required during the production of the casings by injection 
molding, and this results in correspondingly low productivity. Secondly, the 

3 0 materials currently used in the prior art give unsatisfactory surface quality and 
unsatisfactory precision of reproduction of the mold surface. For this reason, many 
housings then require additional lacquering. Other disadvantages which may be 
mentioned are the high susceptibility to stress cracking, which can make the 
housing fracture readily under mechanical stress, and the strong tendency toward 

3 5 yellowing on continuous exposure to UV radiation, particularly noticeable in pale- 
colored housings. 
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It is an object of the present invention, therefore, to provide a casing for an 
electronic device, in particular an electronic device which comprises a screen, for 
example a television, a video monitor, or a computer monitor, where the casing can 
be produced from a thermoplastic with halogen-free flame retardancy by an 
5 injection-molding process. The selection of this thermoplastic with halogen-free 
flame retardancy is to be such as to achieve a shortening of the cycle time during 
production together with simultaneous improvement in surface quality and 
precision of reproduction of the mold surface. A further intention is to reduce 
susceptibility to stress cracking and increase the resistance of plastic to yellowing. 

10 

We have found that this object is achieved by manufacturing the casing from a 
polyamide-based thermoplastic. Compared with the PPE/HIPS blends and PC/ABS 
blends used in the prior art, polyamide-based thermoplastics have improved 
surface quality together with a shorter cycle time in the injection mold. 

15 

For the purposes of the present invention, polyamide-based thermoplastics are 
plastics which comprise at least one polyamide. These may be either aliphatic or 
else partly aromatic polyamides, and may have either a partly crystalline structure 
or an amorphous structure. The casing constructed according to the invention for 

20 an electronic device is preferably manufactured from aliphatic polyamides. 
Particularly suitable materials here are nylon-6, nylon-6,6, nylon-6/6,6 
copolyamides, or a mixture of these. The mixtures used here may also be mixtures 
composed of polyamides with identical monomer units and having different 
solution viscosity. To produce the casings it is preferable to use free-flowing 

25 poly2imides whose solution viscosity is less than 140 ml/g, measured to ISO 307 in 
a sulfuric acid solution comprising 0.005 g/ml of specimen. 

In order to comply with the requirements for fire protection, the thermoplatsics 
used to produce casings for electronic devices should be flame-retardant. It has 

3 0 been found that polyamides are flame-retardant even without the addition of flame 
retardants. The flame retardancy can be improved by adding flame retardants. DE- 
A-28 27 867 has previously disclosed thermoplastics with halogen-free flame 
retardancy. It uses phosphorus-containing carbon compounds in combination with 
a nitrogen base, namely melamine and/or dicyandiamide, and/or guanidine, as 

35 flame retardant. Furthermore, DE-A 196 07 635 discloses that the calcium and 
aluminum salts of phosphinic or diphosphinic acids may be used as flame-retardant 
additives in polyamide plastics. 
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It has been found that the use of melamine cyanurate achieves markedly improved 
flame retardancy even without the simultaneous use of phosphinic salts. The 
advantage of the use of melamine cyanurate as flame-retardant additive is therefore 
5 that it is also possible to omit the phosphorus-containing compounds. 

Casings for televisions, video monitors or computer monitors are in particular 
large-surface-area components. If short cycle times and clean surfaces are to be 
achieved, a requirement is rapid distribution of the polymer melt within the mold. 

1 0 This is achieved by way of a low viscosity of the polymer melt. Furthermore, the 
injection pressures required to fill the mold cavity in the case of high-viscosity 
polymer melts are markedly higher than in the case of plastics with lower melt 
viscosity. In the case of high-viscosity melts and excessively low injection 
pressure, premature hardening of the polymer melt can occur in the mold before 

15 the melt has reached the edges of the workpiece, the components produced thus 
having an incorrect shape. 

Examples are used below for further description of the invention. 

20 To study the properties of the thermoplastics, in each case test plaques are injection 
molded using a test mold. These test plaques are used to test each of the following: 
UL94 flame-retardancy classification, stress cracking resistance in contact with 
ethanol, UV yellowing, surface quality, and cycle time during injection molding. A 
study is made of the properties of the PPE/HIPS and ABS/PC currently used for 

25 producing casings for electronic devices. The results for the polyamide-based 
thermoplastics used according to the invention to produce casings are then 
compared with these latter results. 

Comparative example C 1 

30 

A study is made of the properties of PPE/HIPS, for exaniple that obtainable with 
the name Noryl V 1 80 HP. The study of flame retardancy is carried out to UL 94 
of Underwriters Laboratories Inc. For this, a vertically suspended test sheet is 
brought into contact with a flame, and then the rate of flame spread and the drop 
35 behavior of the plastic are examined. The flame-retardancy classifications, 
dependent on specimen thickness, are V-0, V-1, and V-2, VO being the best 
classification. 
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UV yellowing is tested to ISO 4892. For this, the specimen is exposed at 
0.55 W/m^ to a beam of light at wavelength 340 nm for 1000 hours. The color is 
then measured using an Optronic Colour Flash 45. 

5 

To study stress-cracking resistance, a specimen is stored in ethanol for 7 days at 
room temperature. After this time, the specimen is dried, and the fall-off in 
ISO 527-2 tensile stress at break is measured. The value here is stated as a 
percentage of the initial tensile stress at break. 

10 

To determine the cycle time during the injection molding process, test pieces are 
injection molded in a test mold. To determine the cycle time, the time is shortened 
until the quality of the test pieces reduces. 

1 5 The surface quality is determined by visual assessment of the surface quality of a 
test plaque, classifying the test plaque into classes from 1 to 5, 1 being very good 
and 5 being very poor. 

The results of each of the studies are found in table 1 . 

20 

Comparative example C2 

A study is made of the properties of the conmiercial ABS/PC copolymer with the 
trademark Bayblend FR 2000 used to produce casings for electronic devices. The 
25 properties are studied as described in comparative example CI. The results are 
likewise found in table 1 . 

Example 1 

3 0 A study is made of the properties of a polyamide mixture with the following 
mixing specification: 

59.00% of nylon-6 with a solution viscosity of about 150 ml/g 
33.00% of nylon-6,6 with a solution viscosity of about 125 ml/g 
3 5 8.00% of melamine cyanurate 
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The additives mentioned are extruded in a twin-screw extruder to give a polyamide 
mixture, and then further processed in an injection-molding machine. The 
properties are studied as in comparative example CI. The results are likewise 
found in table 1 . 

5 

Example 2 

In the mixing specification from example 1, the nylon-6,6 with a solution viscosity 
of about 125 ml/g is replaced by a nylon-6 with a solution viscosity of about 
10 125 ml/g. The polyamide mixture is likewise produced in a twin-screw extruder 
and then further processed in an injection-molding machine. Here again, the 
properties are studied as in comparative example CI, and the results are shown in 
table 1. 

15 Example 3 

A study is made of a polyamide produced in a twin-screw extruder using the 
following mixing specification: 

2 0 100% of nylon-6 with a solution viscosity of about 150 ml/g 

The resultant polyamide is further processed in an injection-molding machine and 
subjected to the studies applied to the other plastics. Here again, the results are 
found in table 1 . 

25 

Example 4 

A polyamide with the following mixing specification is produced in the twin-screw 
extruder: 

30 

100% of nylon-6,6 with a solution viscosity of about 150 ml/g 

This polyamide, too, is further processed in an injection-molding machine and 
subjected to studies the same as those applied to the other plastics. Here again, the 

3 5 results of these studies are found in table 1 . 
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